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The amplitude of the Ovscillatory current, generated under these conditions, is accordingly
( ^
If c.G.s. units are employed, #=18. A must of course be measured in centimetres ; but any units that are convenient may be used for r and C, and for d and D. The current will then be given in terms of the C.G.s. unit, which is equal to 10 amperes.
The inductor-coil used in most of the experiments is wound upon an ebonite ring, and is the one that was employed as the " suspended coil " in the determination of the electro-chemical equivalent of silver*. The number of convolutions (n) is 242. The axial dimension of the section is 1'4 cm. and the radial dimension is '97 cm. The mean radius A is 10'25 cm., and the resistance is about 10 ohms.
In making the observations the current from the inductor-coil was led to a distant part of the house by leads of doubled wire, and was there connected to the telephone and resistances. Among the latter was a plumbago resistance on Prof. F. J. Smith's planf of about 84,000 ohms; but in most of the experiments a resistance-box going up to 10,000 ohms was employed, with the advantage of allowing the adjustment of sound to be made by the observer at the telephone. The attempt to hit off the least possible sound was found to be very fatiguing and unsatisfactory ; and in all the results here recorded the sounds were adjusted so as to be easily audible after attention for a few seconds. Experiment showed that the resistances could then be doubled without losing the sound, although perhaps it would not be caught at once by an unprepared ear. But it must not be supposed that the observation admits of precision, at least without greater precautions than could well be taken. Much depends upon the state of the ear as regards fatigue, and upon freedom from external disturbance.
The pitch was determined before and after an observation by removing the added resistance and comparing the loud sound then heard with a harmonium. The octave thus estimated might be a little uncertain. It was verified by listening to the beats of the sound from the telephone and from a nearly unisonant tuning-fork, both sounds being nearly pure tones.
When the magnet was driven at full speed the frequency was found to be 307, and at this pitch a scries of observations was made with various values of C and of R Thus when J3 = 7'75 inches, or C= 8'7 inches, the resistance from the box required to produce the standard sound in telephone 2\ was
* Phil. Trans. Part n. 1884, p. 421.    [Vol. n. p. 290.] f Phil. Mai]. Vol. xxxv. p. 210 (1893).
R.   IV.                                                                                                                 8 microfarad.
